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SECTION 3-4
ASPHALT PAVING

(Statewide Methodology)

CES NUMBERS AND DESCRIPTIONS

46870 A612.P340.E230.26D30

Road Construction - Asphalt Paving * Petroleum-Evap. « Cutback
Asphalt '
46888  A612.P340.E230.26D31
Road Construction - Asphélt Paving « Petroleum-Evap. + Road 0i]

46896 A612.P340.E230.26D32
Road Construction - Asphalt Paving « Petroleum-Evap. « Paving
, Asphalt
46904 A612.P340.E230.26033
Road Construction - Asphalt Paving + Petroleum-Evap. - Emu]sified

ASpﬁd]t

OLD AREA SOURCE NUMBERS AND DESCRIPTIONS

1902.01 Cutback Asphalt
1902.02 Road 0il

1902.03 Paving Asphalt
1902.04 Emulsified Asphalt

SQURCE DEFINITION

These categories are used to inventory organic gas emissions from the
application of various forms of asphalt in the construction and
maintenance of roads, streets, parking lots, shopping center grounds,

driveways, industrial pavements, etc.
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Cutback asphalt refers to asphalt cements liquefied with petroleum
solvents such as naptha or kerosene; specification types include Medium
Cure (MC) and Rapid Cure (RC). Road 0ils are also liquefied asphalts but
of the Slow Cure (SC) type. Paving asphalt refers to the basic asphalt
cement heated to a 1iquid form and transported to ﬁhe application site.
Emuisified asphalt refers to asphalt cement liquefied with water

containing an emulsifying agent.

DESCRIPTION OF METHODOLOGY

The annual sales of each type of asphalt for paving and other purposes are
contained in an Energy Data Report {1], pubiished periodically by the

U.S. Department of Energy. The 1979 sales shown for California, as listed
below, were assumed to be the actual usage for the state in 1879 in the

respective categories:

Cutback asphalt 134,699 tons/year

Rqad 0ils 86,742 tons/year
Paving asphalt cement 2,878,308 tons/year
Emulsified asphalt : 159,821 tons/year

Total organic gas (TOG) emission factors for these four types of asphalt
are the same as those used in the 1977 inventory [2]. For a tabulation,

please see Table A in the Appendix.
The method of apportionment of the 1979 state total usage of each type

of asphalt to the individual counties has been revised from the 1977

method and is described below.
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Cutback Asphalt And Road 0Qils

For the previous (1977) inventory, it was assumed that cutback
asphalt's usage was greater than that of road oils in the northern
part of the state, "and that road oils were us;d more -than cutback . .
asphalt in the southern part of the state. However, éommunications
with CALTRANS personnel [3] revealed that the relative usage between
cutback asphalt and road oils is dependent on such factors as
personal discretion of the user (e.g. engineer, contractor), type of
asphalt available in the local area, and ambient temperature at the
time of application. Thus, the same assumption is not used for this

inventory.

The a;sumption that cutback asphalt and road oils are used primarily
in the rural areas (i.e. away from hot-mixed asphalt plants} is
supported by several sources [3, 4, 5]. In populated areas, heated
asphalt cement is used in preférence to liquid asphalts for much of
road maintenance operations because it is readily available. Cutback
asphalt and road 0ils are used principally in: a) the agricultural
areas of the Ca1iforniaiCentra1 Valley (low availability of hot-mix);
and b) the mountainous areas in northern California, where heavy
precipitation causes recurrent damage to the road surfaces [3, 41.
In addition, one source [3] indicated that the frequency of road
maintenance is directly related to the travel by heavy-duty trucks,
cold climate, and high precipitation, which are the typical
characteristics of the sparsely popuiated areas in California.
Therefore, the use of population for appdrtibning the state's total

consumption to the individual counties does not appear to be
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appropriate for cutback asphalt and read oils.

Since cutback asphalt and road oils are used primarily forvmaintaining
existing roads (as opposed to building new roads), the state's éota1
usage of each of these liquid asphalts is appdrtioned to the counties
according to the ratio of each county’s existing mileage of asphalt-
paved roads to the state's total, as tabulated in Table B. _
Asphalt-paved road mileage data by county as of the end of each year
are available from CALTRANS [6]. Mileage data for portions of each
split-county (a county belonging in more than one air basin) are

derived based on their respective populations [9].

Paving Asphalt

Paving asphalt is used primarily in the construction of new roads and
streets, but is also used for the paviﬁg of shopping centers, parking
lots, driveways, industrial areas, etc. The assumption that usage of _
paVing asphalt is simply proportional to the mileage of new asphalt-
paved roadway is not complete, and thus the use of only road mileage

increases may underestimate the paving activity for a given county.

Since heated ééphélt cémént is used mainly for paving}new shrfaces, it§
use may also be correlated to the population growth in an area.

However, changes in the estimated population for a given county may not
accurately represent the true increases in population or the amount of

paving activity for a number of reasons. First, the popuiation change

from the start of 1979 to the end of 1979 for most counties is in the

range of 1 to 2 percent, while the accuracy of the population estimates .

3-4-4




for most counties is plus or minus two to five percent [8]. Second,
there may be a gain in population in one part of a county with a Toss

in another part. Third, there may be paving of new roads in an érea
without any increase in population, such as for agricyltura] activitiesf
Therefore, the use of only the increase in estimated population may also
tend to underestimate the pdving activity in a given county.

It is concluded that both the change in recorded rbad mileage and change
in estimated population are each related to the consumption of paving
asphalt, but neither is adequate for use as the sole indicator of
consumption. It appears reasonable, however, to assume that the use of
both items in conjunction may help correct the inherent deficiencies of
‘each. The state's total usage of paving asphalt is therefore apportioned
to the counties according to the simple average of the following two
ratios: a) each county's asphalt-paved road mileage inéreasé to the
state's increase (see Table C); and b) each county's popuiation increase
to the state's increase (see Table D). Asphalt-paved road mileage

data by county as of the turn of each year are ava{lab1e from CALTRANS
[6]. Population-estimateé by whole county as of the turn of each year
| are avai1ab1e from Report #86 E-1 of the California Department of
Finance [8]. Populations for.the respective portions of split countie§

are obtained from an individual staff member [9] of the same department.

Emulsified Asphalt

The méthod for apportioning the state's total consumption of emulsified
asphalt is the same as that for the 1977 ihventory. CALTRANS' publi-

cation, "Contract Cost Data" [10], shows the amounts of emulsified
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asphalt used by that department in each of its eleven districts in the
state. (CALTRANS' usage of emulsified asphalt is only a portion of
the total amount used in California, but is also the only available
source of information on the usage pattern of emulsified asphalt in
the state.) It is thus assumed that the usage pattern of all
emulsified asphalt is similar to that of CALTRANS'. The state's total
consumption of emulsified asphalt (from "Energy Data Report") is
apportioned to the CALTRANS' districts according to the ratio of
CALTRANS' usage in each district to its total usage. Each CALTRANS
district's usage is in turn apportioned to the component counties
according to the ratio of the county's population to that of the

district (see Table E for these data).

COLLECTION OF DATA

Primary data (and source of data) used with the described methodd]ogy are

summarized as follows:

State's sales of each type of asphalt in 1979. (Source: "Energy Data
Report”" by the U.S. Department of Energy.)

Mileage of asphalt;paved roads by county as of 12/31/78 and 12/31/79.
{(Source: California Department of Tranéportation.) '

Population by county and county portions as of 1/1/79 and 1/1/80.
(Source: Population Research Unit, California Department of Finance.)
CALTRANS' usage of emulsified asphalt by district in 1979. (Source:

"Contract Cost Data" by the California Department of Transportation.)
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SUMMARY OF ASSUMPTIONS

1.

The sales of each type of asphalt as reported in the "Energy Data
Report" are equal to the actual usage in the state.
Cutback asphalt consists of 20% solvent by volume or 16.5% by weight;

75% of which is released to the atmosphere.

Road oil consists of 12% solvent by volume or 11.6% by weight; 25% of

which is released to the atmosphere.

Cutback asphalt and road o0ils are used primarily in the rural areas in

California.

The consumption of cutback asphalt and road oils is proportional to the

existing mileage of aspha]t-péved roads in an area.

The consumption of paving asphalt for a given county is adequately
indicated by the average of the increase in asphalt-paved road mileage

and increase in population.

The geographical ‘consumption pattern of emulsified asphalt in the sfate
is similar to that by the California Department of Transportation, and
the consumption in the component counties of each CALTRANS districf is

proportional to the population fraction.

TEMPORAL._VARIATIONS

Annual variation in pavihg and maintenance activity is dependent on the
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local climate. In general, most activity is in late spring, all of summer,

and early fall; however, some areas

may require winter maintenance. It may

be assumed for a typical county that emissions in the winter are slightly

_ Tower than in the rest of the year.

Although the paving and maintenance

activity itself occurs mainly during

daylight hours, Monday through Friday, emissions may be considered to be

uniform throughout the week and the

volatile organics from the asphalt p

day, because the evaporation of

roducts is nearly a continuous process

for up to several months after application.

Therefore, the temporal codes [12] for a aiven county (in the absence of more

specific information) are:

‘Annual: 23
Weekly: 07
Daily : 24

SAMPLE CALCULATIONS

1. Cutback Asphalt and Road 0il

For Alameda County:

Alameda County‘s asphalt-paved roads (as of 12/31/79) = 2,910.73 miles

(See Table B)

State of California's asphalt-paved roads (as of 12/31/79}

= 124,835.71 miles

Hence, Alameda's fraction of sta

2,910.73

ve US98 24,835 71

= 0.02332
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a) State]s total usage of cutback asphalt in 1979 = 134,699 tons/year
Alameda County's usage of cutback asphalt = 134,699 X 0.02332
= 3,141 tons/year
Alameda County's TOG emissions from cutback asphalt = PR X EF

3,141 tons/year X 250 ib/ton + 2000 1b/ton

392.6 tons/vyear

b) State's total usage of road oils in 1979 = 86,742 tons/year
Alameda County's usage of road oils = 86,742 X 0.02332 =
= 2,023 tons/year
Alameda County's TOG emissions from road oils = PR X EF
= 2,023 tons/year X 58 1b/ton + 2000 1b/ton
= 58.7 tons/year

Emissions from cutback asphalt and road oils are tabulated by county

in Tables F and G, respectively.

Paving Asphalt

For Orange County:

4,716.03 miles

Orange County's asphalt-paved roads (as of 12/31/78)
(See Table C).

Orangé County's asbha]t-paved roads (as of 12/31/79) = 5,032.42 miles
Orange County's increase in aspha]tQpaved roads o

5,032.42 - 4,716.03

316.39 miles

State's asphalt-paved roads (as of 12/31/78) = 110,416.44 miles

State's aspha1t-péved roads (as of 12/31/79) = 124,835.71 miles
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State's increase in asphalt-paved roads

124,835.71 - 110,416.44

14,419.27 miles

Thus, Orange County's fraction of State's mileage increase
316.39
14,419.27

= 0.021942

H

Orange County's population (as of 1/1/79) = 1,854,800 (See Table D).

1,896,200

Orange County's population (as of 1/1/80)
Orange County's increase in population = 1,896,200 - 1,854,800 = 41,400

State's population increase = sum of all county increases = 393,432
(Note: This increase is not equal to the difference between the
state's total populations of the two dates, because counties with a

negative increase are considered to have a zero increase.)

Thus, Orange County's fraction of state's population increase
_ _41.400 _
393,432

0.105228

Therefore,-Orange County's fraction of state's usage

= average of the two fracfions = 0.021942 + 0.105228 0.063585

2

State's total usage of paving asphalt in 1979 = 2,878,308 tons/year
Orange County's usage of paving asphalt = 2,878,308 X 0.063585
= 183,017 tons/year

Orange County's TOG emissions from paving asphalt = PR X EF
183,017 tons/year X 0.8 1b/ton = 2000 1b/ton
73.2 tons/year
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Emissions from paving asphalt are tabulated by county in Table H.

Emuisified Asphalt

For Sacramento County:
Sacramento County is in CALTRANS' District III (along with ten other

counties).

CALTRANS' usage of emulsified asphalt in District III in 1979
= 734 tons/year

CALTRANS' total usage of emulsified asphalt in 1979
= 12,747.5 tons/year

District III's fraction of CALTRANS' usage

= 734

- = 0.05758  (See Table E)
12,747.5

Sacramento County;s population (as of the end of 1979) = 770,200
(See Table D)
District III's population (as of -.the end of 1979) = 1,412,500°

Sacramento County's fraction of District III's usage

= 770,200 . 54597  (See Table E)
1,412,500 - '

Thus, Sacramento County's fraction of state's usage

= 0.05758 X 0.54527 = 0.031397
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State's total usage of emulsified asphalt in 1979 = 159,821 tons/year
Sacramento County's usage of emulsified asphalt = 159,821 X 0.031397
= 5,018 tons/year
Sacramento County's TOG emissions from emulsified asphalt = PR X EF
= 5,018 tons/year X 20 1b/ton = 2000 1b/ton B

= '50.2 tons/year

Emissions from emulsified asphalt are tabulated by county in Table J.

ASSESSMENT OF METHOD AND OTHER COMMENTS

TOG emissions from asphalt use as calculated using the described methodology

would probably be relatively accurate at the state level, since the sales of

asphalts to California are known. However, the accuracy of the emissions
by county is uncertain, because no actual usage data are available for
any county or region of the state, and other data have to be used as

surrogates for the apportionment of state consumption to the counties.

It is recomﬁended that usage data be collected locally by the respective
air pollution control agéncies. Information on the amounts and locations
of use of various types of asphalt (or thgir use relative-to each other)
may be obtained by surveying the major users (such as paving contractors
and county road departments) [11] and the suppliers {such as the hot-mixed
asphalt planfs). The use of such locally specific data, if coordinated
statewide, should improve the accuracy of the emission estimates by

county.
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"APPENDIX
Table A

TABULATION OF EMISSION FACTORS

TOG Emission Factor

Type of Asphalt {Pounds of TOG/Ton of Asphalt Applied)
Cutback Asphalt : 250

Road 011 58

Paving Asphalt 0.8

Emulsifield Asphait 20

Source: Documentation for 1977 Area Source Emissions, CARB
' (November, 1979). [2]
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